Procaterol inhibits rhinovirus infection in primary cultures of human tracheal epithelial cells.
β(2) agonists reduce the frequency of exacerbations in patients with bronchial asthma and chronic obstructive pulmonary disease caused by respiratory virus infection. β(2) agonists reduce the production of pro-inflammatory cytokines. However, the inhibitory effects of β(2) agonists on the infection of rhinovirus, the major cause of exacerbations, have not been well studied. To examine the effects of a β(2) agonist, procaterol, on rhinovirus infection and rhinovirus infection-induced airway inflammation, human tracheal epithelial cells were infected with a major group rhinovirus, type 14 rhinovirus. Rhinovirus infection increased viral titers and the content of pro-inflammatory cytokines, including interleukin-1β and interlukin-6, in supernatant fluids and rhinovirus RNA in the cells. Procaterol reduced rhinovirus titers and RNA, cytokine concentrations, and susceptibility to rhinovirus infection. Procaterol reduced the expression of intercellular adhesion molecule-1 (ICAM-1), the receptor for type 14 rhinovirus, and the number of acidic endosomes in the cells from which rhinovirus RNA enters into the cytoplasm. Procaterol inhibited the activation of nuclear factor kappa-B (NF-κB) proteins including p50 and p65 in the nuclear extracts, while it increased the cytosolic amount of the inhibitory kappa B-α and intracellular cyclic AMP (cAMP) levels. A selective β(2)-adrenergic receptor antagonist ICI 118551 [erythro-dl-1-(7-methylindan-4-yloxy)-3-isopropylaminobutan-2-ol] reversed the inhibitory effects of procaterol on rhinovirus titers and RNA, susceptibility to rhinovirus infection, pro-inflammatory cytokines production, ICAM-1 expression, acidic endosomes, and NF-κB. ICI 118551 also reversed the effects of procaterol on cAMP levels. Procaterol may inhibit rhinovirus infection by reducing ICAM-1 and acidic endosomes as well as modulate airway inflammation in rhinovirus infection.